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Previous History of Knee Arthroscopy in Patients
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American Academy of Orthopaedic Surgeons 2013

Arthroscopy Guidelines on Clinical Practice
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Purpose: To compare the rate of previous knee arthroscopy in patients undergoing total knee arthroplasty (TKA) before
(2005-2006) and after (2018) publication of landmark studies that examined the effectiveness of knee arthroscopy as well
as the American Academy of Orthopaedic Surgeons 2013 knee arthroscopy guidelines. Methods: We performed a
retrospective chart review of 214 patients who underwent a TKA between 2005 and 2006 (Group 1) and 213 patients who
underwent a TKA in 2018 (Group 2). We reviewed medical records to determine whether previous knee arthroscopy was
performed. Group comparisons were made using the t test for continuous data and the c2 test for categorical data, and
means � standard deviation are presented. Results: Patients in Group 2 were older than those in Group 1 (67.0 � 8.3 vs
64.3 � 11.5 years, P ¼ .01); however, there were no differences between groups with respect to sex (P ¼ .40), body mass
index (P ¼ .36), and laterality of TKA (P ¼ .05). There was no difference in the history of previous knee arthroscopy
between Groups 1 and 2 overall (27% vs 32%, P ¼ .27) and within 10 years of TKA (17% vs 15%, P ¼ .44).
Conclusions: We did not find a difference in the number of previous knee arthroscopies for patients undergoing TKA in
2018 versus 2005-2006. This suggests that the recommendations set forth by landmark clinical trials that examined the
effectiveness of knee arthroscopy and the AAOS 2013 knee arthroscopy guidelines did not have a sudden impact within
our geographic region, but there is some evidence to suggest a gradual shift in treatment, where knee arthroscopy is
withheld near imminent knee arthroplasty. Level of Evidence: III, retrospective comparative study.
bout 14 million people in the United States suffer
Afrom symptomatic knee osteoarthritis (OA),
resulting in pain and loss of function and activity.1,2

Symptoms initially are managed conservatively
(e.g., physical therapy), although no treatment
currently exists that alters the structural progression of
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Arthroscopy, Sports Medicine, and Rehabilitation
knee OA. When conservative management fails, knee
arthroscopy or total knee arthroplasty (TKA) is
considered for management of continued pain and
disability. However, the efficacy of knee arthroscopy for
OA was challenged after Moseley et al.’s landmark
randomized controlled trial in 2002.3 Moseley et al.3

found no difference in clinical outcomes following
arthroscopic debridement or arthroscopic lavage in
comparison with placebo among patients with knee
OA. Soon thereafter, in 2008, Kirkley et al.4 found no
difference in outcomes for arthroscopic lavage and
debridement plus physical and medical therapy versus
physical and medical therapy alone in patients with
knee OA. Based largely on these studies, the American
Academy of Orthopaedic Surgeons (AAOS) published
evidence-based practice guidelines in 2013 stating that
arthroscopy with lavage and/or debridement in patients
with a primary diagnosis of symptomatic knee OA
could not be recommended.5 In general, however, with
, Vol 3, No 3 (June), 2021: pp e861-e866 e861

http://crossmark.crossref.org/dialog/?doi=10.1016/j.asmr.2021.02.006&domain=pdf
mailto:mk67@buffalo.edu
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.asmr.2021.02.006


e862 M. A. KLUCZYNSKI ET AL.
respect to the nonarthroplasty management of OA,
there is only modest adherence to the recommenda-
tions contained within the AAOS clinical practice
guidelines.6

Many patients undergoing knee arthroscopy eventu-
ally go on to have TKA. One systematic review
estimated the annual incidence of TKA by dividing the
cumulative incidence (number of TKAs among those
who underwent arthroscopy divided by the total
number of patients who had arthroscopy) by the mean
years of follow-up.2 Using data from 20 studies, this
review estimated the annual incidence of TKA to be
2.6% following knee arthroscopy in patients with knee
OA. In a study by Camus et al.,7 the incidence of TKA
was 3.9% at an average of 3 years after knee arthros-
copy for OA. Despite published practice guidelines,
research has shown noncompliance with proper use of
knee arthroscopy by clinical practitioners.8 Some
studies have investigated the effect of Moseley et al.’s
findings on clinical practice.9-12 Holmes et al.9 found a
49% decrease in knee arthroscopies performed in the
state of Florida between 2000 and 2008 that was
attributed to changes in reimbursement and lack of
efficacy of knee arthroscopy for treating knee OA. In a
study by Potts et al.,3,10 the total number of knee
arthroscopy cases per surgeon decreased from a high of
11.9 in 2003 to a low of 8.6 in 2009, which the authors
attributed to publication of the study by Moseley et al..
Harris et al.12 found that the rates of knee arthroscopy
generally remained steady between 2000 and 2008,
and the rate of TKA declined among patients aged 65
and older. However, none of these studies examined
whether the rate of knee arthroscopies for OA
decreased before TKA, which is essential since previous
knee arthroscopy may result in worse outcomes after
TKA.13

The purpose of this study was to compare the rate of
previous knee arthroscopy in patients undergoing TKA
before (2005-2006) and after (2018) publication of
landmark studies3,4 that examined the effectiveness of
Table 1. Demographics by Study Group

Group 1 (TKA Performed
in 2005-2006, N ¼ 214)

Age, y 64.3 � 11.46
Body mass index 34.03 � 8.65y

Sex
Male 70 (32.7%)
Female 144 (67.3%)

TKA laterality
Right 88 (41.1%)
Left 67 (31.3%)
Bilateral 59 (27.6%)

NOTE. Data are reported as mean � standard deviation or N (%).
TKA, total knee arthroplasty.
*The P value was derived from t-tests for comparisons of continuous da
yBody mass index was missing for 2 patients in Group 1 and for 1 patie
knee arthroscopy as well as the AAOS 2013 knee
arthroscopy guidelines. We hypothesized that there
would be a difference in the rate of previous knee
arthroscopy between 2005 and 2006 and 2018.

Methods
We performed a retrospective chart review to identify

TKAs performed by a single surgeon at our institution
from January 2005-December 2006 and January 2018-
December 2018. We included patients who had knee
arthroscopy at any time before TKA. Billing records
were searched for the Common Procedural Terminol-
ogy code 27447, and a total of 507 records were iden-
tified. It should be noted that the study surgeon did not
perform any of the previous knee arthroscopies
identified by this study. Based on our sample size
calculation, we included the first 214 patients in our
records that underwent a TKA between 2005-2006
(Group 1) and the first 213 patients that underwent a
TKA in 2018 (Group 2). The remaining 80 records were
excluded. Two trained research assistants searched each
patient’s medical records to determine whether a pre-
vious knee arthroscopy was performed either at our
institution or elsewhere. Demographic data were also
collected, including age, sex, body mass index, and
laterality. An institutional review board approved this
study (IRB #STUDY00004618).
Descriptive statistics were calculated for demographic

data and for the history of previous knee arthroscopy.
Previous knee arthroscopy was categorized as yes/no,
and also the actual number of previous knee arthros-
copies was quantified. The average number of previous
knee arthroscopies was calculated for (1) the entire
sample who had at least 1 knee arthroscopy and (2) for
patients who had at least 1 arthroscopy within 10 years
of TKA. The t-test was used for comparing continuous
data and the c2 test for comparing categorical data be-
tween Groups 1 and 2. We compared previous knee
arthroscopies between Groups 1 and 2, both overall and
specifically within 10 years of TKA.
Group 2 (TKA Performed
in 2018, N ¼ 213) P Value*

67.0 � 8.31 .01
33.31 � 7.56 .36

.40
78 (36.6%)
135 (63.4%)

.05
91 (42.7%)
84 (39.4%)
38 (17.8%)

ta and c2 test for comparisons of categorical data.
nt in Group 2.



Table 2. Frequency of Previous Arthroscopy by Study Group

Group 1 (TKA Performed
in 2005-2006)

Group 2 (TKA Performed
in 2018) P Value*

Any previous knee scopey

Yes 57 (26.6%) 67 (31.5%) .27
No 157 (73.36%) 146 (68.5%)

Previous knee scope within 10 years of TKAy .44
Yes 37 (17.3%) 31 (14.6%)
No 177 (82.7%) 182 (85.5%)

TKA, total knee arthroplasty
*P values were derived from c2 test.
yCategories for the timing of previous knee arthroscopy are not mutually exclusive. Patients may have had a history of multiple knee

arthroscopies.
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A sample size calculation was done a priori. Based on
expected prevalence rates of previous knee arthroscopy
of 3.3% in Group 1 and 2% in Group 2 and 80%
power, at least 180 patients were needed for each
group. All data analyses were performed with SAS 9.4
(SAS Institute, Cary, NC).
Results
As shown in Table 1, subjects in Group 2 were older

than Group 1 (P ¼ .01), and there were no group dif-
ferences in body mass index (P ¼ .36), sex (P ¼ .40),
and laterality (P ¼ .05). As shown in Table 2 and
Figures 1-2, there was no difference in the history of
previous knee arthroscopy between Groups 1 and 2
overall (27% vs 32%, P ¼ .27) and within 10 years of
Fig 1. Number of knee arthroscopies before total knee arthroplas
Data are not mutually exclusive, since some patients had multipl
TKA (17% vs 15%, P ¼ .44). Thirty-two of 427 (8%)
patients had multiple previous knee arthroscopies.
Among patients who had at least 1 knee arthroscopy,
the average number of previous knee arthroscopies was
1.30 � 0.53 for Group 1 and 1.29 � 0.55 for Group 2.
The average number of previous knee arthroscopies
also was similar when restricted to patients who had at
least 1 knee arthroscopy within 10 years of TKA
(Group 1 [N ¼ 37]: 1.41 � 0.60; Group 2 [N ¼ 31]:
1.23 � 0.43). Overall, 32 of 427 (8%) patients had
multiple previous knee arthroscopies.
Discussion
The studies by Moseley et al.3 and Kirkley et al.4 were

2 of the earliest clinical trials to demonstrate that
ty (TKA) by group. *2013 AAOS knee arthroscopy guidelines.
e knee arthroscopies.



Fig 2. (A) Number of knee arthroscopies
before total knee arthroplasty (TKA)
within 10 years of TKA for Group 1 (TKA
2005-2006). Data are not mutually exclu-
sive (41 knee arthroscopies in 37 patients).
(B) Number of knee arthroscopies before
total knee arthroplasty (TKA) within 10
years of TKA for Group 2 (TKA 2018). Data
are not mutually exclusive (32 knee ar-
throscopies in 31 patients).
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arthroscopic debridement was no better than sham
surgery or physical therapy for treating knee OA. In
2013, the AAOS published evidence-based guidelines
stating that arthroscopy with lavage and/or debride-
ment in patients with a primary diagnosis of symp-
tomatic knee OA is not recommended.5 We examined
the effectiveness of the recommendations set forth by
these trials and guidelines by comparing the rate of
previous knee arthroscopy in patients undergoing TKA
before (2005-2006) and after (2018) publication of
these guidelines. Contrary to our hypothesis, we found
no statistically significant difference in history of pre-
vious knee arthroscopy for patients undergoing TKA in
2005-2006 compared with 2018 by a single surgeon.
Like other components of the AAOS clinical practice
guidelines, our findings call into question adherence to
the guidelines related to knee arthroscopy.6 Some
reasons for nonadherence have been proposed, and
include being unaware of the guidelines, conflicting
evidence, evidence insufficient to alter practice
patterns, time and patient pressures, and limited other
options available.8,14

We found no statistically significant difference in the
prevalence of previous knee arthroscopy within 10
years of TKA done in 2005-2006 compared with 2018.
Interestingly, we observed that among patients who
had a TKA in 2005-2006 previous knee arthroscopy
was more often performed closer to the time of TKA
(2000-2005), and among patients who had a TKA in
2018, previous knee arthroscopy was more often per-
formed further from the time of TKA (Fig 1). This might
suggest that surgeons, in response to the practice
guidelines, are gradually withholding knee arthroscopy
from patients in whom knee arthroplasty is imminent.
However, we only collected data from one arthroplasty
surgeon, which limits the generalizability of the results
and thus further research is warranted. The study by
Moseley et al. was the first landmark trial demon-
strating that knee arthroscopy was not effective for
treating knee OA.3 Potts et al.10 found that knee
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arthroscopy as a percentage of total orthopaedic surgery
decreased from 10% in 2003 to 6.6% in 2009 after the
Moseley trial. Furthermore, a Swedish study found a
decrease in knee arthroscopies after the national health
authority recommended against the use of knee
arthroscopy in patients aged 40 years and older with
knee OA in 2012.15 However, neither of these studies
examined whether the rate of knee arthroscopy for OA
decreased before TKA.3,15 Obtaining a better under-
standing of the trends in knee arthroscopy and con-
version to TKA is important because knee arthroscopy
has been shown to be a risk factor for poor outcomes
after TKA. For instance, a study by Barton et al.13 found
that Oxford Knee Scores were worse for patients
undergoing TKA that had a knee arthroscopy within
the past 6 months.
We found that 17% of patients that had a TKA in

2005-2006 and 15% of patients that had a TKA in 2018
also had a history of previous knee arthroscopy within
10 years of TKA. Previous research has found similar
rates of conversion to TKA, but no studies have directly
compared these rates before and after publication of the
AAOS guidelines. Two studies found that 9% to 11% of
patients undergoing knee arthroscopy progressed to
TKA, and increased age was a contributing factor for
conversion.16,17 Johanson et al.18 examined a large
Medicare database of more than 78,000 cases that un-
derwent knee arthroscopy and found that 10% pro-
gressed to TKA within 1 year. Boyd and Gradisar19

found that the incidence of conversion to TKA
increased from 10% at 1 year to 16% at 3 years after
arthroscopic partial meniscectomy, chondroplasty or
debridement in patients older than 50 years old. Risk
factors for conversion in this study were age older than
70 years, white race, female sex, obesity, diabetes,
nicotine dependence, depression, and rheumatoid
arthritis. Another strong predictor of conversion to
TKA is advanced radiographic knee OA (i.e.,
KellgreneLawrence Grade 4).20-23

Limitations
There are several limitations of this study. We

reviewed patient medical records to determine whether
a previous knee arthroscopy was performed either at
our institution or elsewhere. It is possible that we were
not able to capture all previous surgeries, particularly if
they were performed at an outside institution.
Furthermore, the timing of surgeries performed outside
our institution is subject to patient recall which may be
inaccurate. We only included arthroplasty procedures
performed by a single surgeon at our institution, and
thus our results might not be generalizable to ortho-
pedic surgeons at other institutions. However, based on
review of postal zip codes, the vast majority of patients
were from the local community as opposed to out-of-
town referrals. Furthermore, the study surgeon did
not perform any of the arthroscopies before TKA, nor
were they involved in the decision-making process for
patients included in the current study that underwent
arthroscopy. We were not able to discern the reason for
knee arthroscopy and thus OA might not have been the
primary indication for this procedure. However, we
performed a subanalysis of knee arthroscopies done
within 10 years of TKA as this was deemed the most
likely timeframe for conversion to TKA. Also, the study
groups may not have been entirely comparable since
patients who had TKA in 2018 were slightly older than
those who had TKA in 2005-2006. This may reflect the
surgeon’s preference (M.J.P.) to delay TKA for at least 1
year after arthroscopy, however selection for TKR by
the arthroplasty surgeon did not affect the decision for
arthroscopy.

Conclusions
We did not find a difference in the number of previ-

ous knee arthroscopies for patients undergoing TKA in
2018 versus 2005-2006. This suggests that the recom-
mendations set forth by landmark clinical trials and the
AAOS 2013 guidelines did not have a sudden impact
within our geographic region, but there is some
evidence to suggest a gradual shift in treatment, where
knee arthroscopy is withheld near imminent knee
arthroplasty.
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